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An impact detection system for an industrial door, the system including two members that are releasablv 
coup, ed to each other to move together with the door as it travels; disposed beyond the Tomay openrng 
is a radiation emitter and a radiation detector, preferably packaged together in a photoeye S and ' 
emitting a beam of radiation; the first member carries a reflector that,when the Cme^be^e 
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coupled, reflects the radiation back to the photoeye, and that is movable to a position wherein it does not 
reflect the radiation back to the photoeye in response to separation of the two members caused by the 
door being impacted, the change in state from 1) the radiation being reflected to the photoeye to 2) the 
radiation not being reflected to the photoeye thus serves as an indication that an impact on the door has 
occurred. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention is directed to an impact 
detection system for use on an industrial door as set out 
in the precharacterizing part of claim 1 . 
Further, the invention refers to a method for detecting 
impact on an industrial door according the precharac- 
terizing part of claim 13. 

BACKGROUND OF THE INVENTION 

[0002] Industrial doors are used in a wide variety of 
environments for blocking and unblocking doorways 
through which personnel and equipment may pass. 
Among the common types of industrial doors are sec- 
tional doors formed of a series of panels which are 
hinged together to form the door. Another form of indus- 
trial door is a roller door. Typically, roller doors comprise 
a fabric curtain that is wound onto and off of a roller typ- 
ically disposed above the doorway opening to block and 
unblock the doorway. Another type of industrial door is 
a concertina door. A concertina door is also formed of a 
fabric and includes straps typically attached to the lead- 
ing edge of the curtain. These straps are rolled onto and 
off of a roller disposed above the doorway opening for 
the purpose of moving the curtain between blocking and 
unblocking positions, with the curtain folding upon itself 
as it is raised. While such doors are typically vertically 
operated, they may also be mounted for horizontal op- 
eration. 

[0003J All of these illustrative industrial doors, along 
with other examples of such doors, may be impacted 
during their travel. One such impact on a door occurs 
when the door encounters an obstacle. For example, as 
an industrial door moves from an open to a closed po- 
sition, an obstacle in the doorway opening may be struck 
by the door as it lowers. In the case of sectional doors, 
comprised as they typically are of rigid panels, such en- 
countering of an obstacle may either damage the door, 
the obstacle, or both. Similarly, most roller and concer- 
tina doors also include a rigid bar extending across the 
leading edge of the curtain, which is usually the bottom 
edge. Typically, the rigid bottom bar serves as an anchor 
for straps disposed at either end of the bar which assist 
in pulling the door toward the closed position. Bottom 
bars may also serve the function of preventing the cur- 
tain in the area of the bottom bar from billowing under 
wind or deferential pressure conditions. Contact be- 
tween the relatively rigid bottom bar and an obstacle 
during travel of the door can also lead to damage. One 
means of eliminating or minimizing such damage is for 
a roller door to employ a soft bottom edge such as that 
disclosed in co-pending U.S. patent application Serial 
No. 08/437,853 assigned to the assignee of the present 
invention. The soft bottom bar according to that patent 
application minimizes any damage by deflecting and 



conforming to the obstacle. 

[0004] Regardless of the type of door or leading edge 
that may be involved in an impact between an industrial 
door and an obstacle, the resulting damage or injury will 

5 typically be minimized if the door either stops its travel 
or reverses its direction of travel at the time of impact. 
This is particularly true when the impact is caused by a 
lowering door encountering an obstacle. Because of 
this, most such industrial doors include some type of so- 

10 called "reversing edge." The reversing edge is typically 
employed at the leading edge of the door and includes 
some type of sensing mechanism or electronics for de- 
termining when an obstacle has been encountered. 
This, in turn, causes a mechanical action or a signal to 

*s be generated which, in turn, leads a motor or other driv- 
ing mechanism to stop or reverse the travel of the door. 
Since many of these devices are electronic, such doors 
may require wires to be run to or along the leading edge 
of the door. Moreover, such devices are subject to wear 

20 as they typically directly receive the impact being de- 
tected. 

[0005] Industrial doors may also be subjected to im- 
pacts besides those occurring when the door encoun- 
ters an obstacle. Impacts can also come from externa! 

25 sources, such as material handling equipment, running 
into the door. Given the high speed with which forktrucks 
typically travel (around 4mph), such impacts are not un- 
common. Since the vehicle or other object striking the 
door will be in or near the doorway when the impact oc- 

30 curs, it is also desirable for the door to stop or reverse 
its direction of travel for this type of impact as well. 
[0006] In the WO-A-951 9486 there is described a 
door having a plurality of neighbouring door leaf panels 
each connected at opposite ends to associated guide 

35 means which , when the door moves, are guided by and 
run along two parallel guide rails. Further, the bottom 
panel is connected to two associated bottom guide 
means via releasable joints. If the bottom panels is sub- 
jected to a load, the joints are released, and the bottom 

to panel swings outward, while the bottom guide means 
are kept in a position relative to the remaining guide 
means by use of a coupling element. 

SUMMARY OF THE INVENTION 

45 

[0007] The present invention is directed to an impact 
detection system that indicates when an industrial door 
has been subjected to an impact. While the preferred 
embodiment of the invention detects impacts at the 
50 leading edge of a vertically operated door, the detection 
system according to the invention may be adapted to 
detect an encounter between the door and an obstacle 
at other positions on the door besides the leading edge. 
Given that the detection system according to the inven- 
ts tion plays an important safety function, an important ob- 
ject of the invention is providing a detection system that 
gives reliable and repeatable performance. In addition, 
it is an object of the invention to provide such an impact 
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detection system that is simple to implement and simple 
in its operational details. Another object is to provide an 
impact detection system that is protected from the po- 
tentially harsh and active environment of an industrial 
door. 5 

[0008] The above and other objects are achieved by 
an impact detection system as defined by the claim 1 , 
and by a method for detecting impact as defined by 
claim 1 3. In its broadest sense, the impact detection sys- 
tem comprises two members that are releasably cou- w 
pled to each other and that, when they are coupled, 
move together with the door as it travels. A first member 
preferably extends beyond the doorway opening, and is 
protected from the doorway environment. Also disposed 
beyond the doorway opening is a radiation emitter and 15 
a radiation detector, preferably packaged together in a 
photoeye device. The photoeye emits a beam of radia- 
tion, typically in the direction of travel of the door. The 
first member carries a reflector that, when the two mem- 
bers are coupled, reflects the radiation back to the pho- 20 
toeye. According to the invention, however, this reflector 
is also movable to a position wherein it does not reflect 
the radiation back to the photoeye in response to sepa- 
ration of the two members caused by the door being im- 
pacted. A releasable coupling between the first member 25 
and second member is designed to provide such sepa- 
ration when the door encounters an impact above a cer- 
tain magnitude. The change in state from 1 j the radiation 
being reflected to the photoeye to 2) the radiation not 
being reflected to the photoeye thus serves as an indi- 30 
cation that an impact on the door has been detected. 
[0009] According to the preferred embodiment of the 
invention, the obstacle detection system is adapted for 
use with a fabric roller door. The roller door includes en- 
closures on either side of the door which receive the lat- 35 
eral edges of the curtain. The photoeye is housed within 
such an enclosure, thus protecting the photoeye and its 
radiation beam from the environment of the door. Fur- 
ther, the first of the two releasably coupled members, 
and the reflector that is carried with the first of the mem- 40 
bers, are also received within this enclosure. The sec- 
ond of the two members, according to one embodiment, 
is a cable which extends across the width of the door in 
a preferably stretched condition. In an alternative em- 
bodiment, the second member is a plate fixed to a lateral 45 
edge of the door. Impact on the door, such as by contact 
between the door and an obstacle, causes release of 
the releasable coupling between the first member and 
the second member. This in turn causes the reflector to 
move between its two positions. The first of the two so 
members also preferably includes a bias member that 
biases the reflector toward its non-reflecting position in 
response to separation of the releasable coupling be- 
tween the two members. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

Fig. 1 is an isometric view showing a door upon 
which the impact detection system according to the 
invention could be used, along with an exploded 
view of a portion of the impact detection system; 
Fig. 2 is an isometric view of the door of Fig.'l, 
shown after an impact by a fork truck, and showing 
the response of a portion of the impact detection 
system; 

Fig. 3 is a cross section of a portion of the door 
shown in Fig. 1; 

Fig. 4 is an isometric view of a releasable coupling 
forming an aspect of the present invention; 
Fig. 5 is a front elevation of the releasable coupling 
shown in Fig. 4; 

Fig. 6 is the releasable coupling of Fig. 4, shown in 
the midst of separation; 

Fig. 7 is the releasable coupling of Fig. 5, shown in 
the midst of separation; 

Fig. 8 is an isometric view of the releasable coupling 
of Fig. 4, shown separated; 
Fig. 9 is a front elevation of the releasable coupling 
of Fig. 4, shown separated; 
Fig. 1 0 is a top section showing a portion of the im- 
pact detection system of the invention, as well as a 
sideframe with which it is associated; 
Fig. 11 is an isometric view of a roller door upon 
which an impact detection system according to the 
invention could be used, and also shows a preferred 
embodiment of that impact detection system; 
Fig. 1 2 is a view of the door of Fig. 1 1 , shown broken 
away, and showing a different state for a portion of 
the impact detection system; 
Fig. 1 3 is an exploded view of the trolley forming an 
aspect of the preferred embodiment of the inven- 
tion; 

Fig. 14 is a front elevation of the impact detection 

system according to the preferred embodiment of 

the invention, and shown in the coupled state; 

Fig. 15 is a front elevation of the system of Fig. 14, 

shown in a separated state; 

Fig. 16 is a side elevation of the system shown in 

Fig. 14, in a coupled state; 

Fig. 17 is an elevation of the sideframe of the door 

with which the impact detection system according 

to the invention may be associated, and showing an 

additional advantageous feature of the invention, 

with the sideframe door closed; and 

Fig. 18 shows the structure of Fig. 17, but with the 

sideframe door open. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



[0011] While the invention will be described in con- 
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nection with certain preferred embodiments, there is no 
intent to limit it to those embodiments. On the contrary, 
the intent is to cover all alternatives, modifications and 
equivalents as are included within the scope of the in- 
vention as defined by the appended claims. 5 
[0012] An illustrative industrial door with which the im- 
pact detection system of the present invention could be 
used is shown in Fig. 1 . The door is a roller door includ- 
ing a curtain 12 which is wound onto and off of a roller 
12 disposed above the doorway D to respectively un- 10 
block and block the doorway. Guide members in the 
form of sideframes 14 are disposed on either side of the 
doorway for receiving the lateral edges of the curtain 1 2 
and guiding it in a plane during travel, and for adding 
stability to the structu re. 15 
[001 3] The sideframes 1 4 also receive and guide first 
members, illustratively in the form of trolleys 16, which 
are releasably coupled to the leading edge of the curtain 
12, and which form a part of the present invention. In 
this present embodiment, this coupling is achieved by 20 
virtue of a second member, illustratively in the form of a 
cable 17, being coupled to the leading edge of the cur- 
tain 12. In this embodiment, the cable 17 is coupled to 
the curtain by virtue of being received within a pocket of 
material sewn or otherwise attached to the curtain fabric 25 
(see Fig. 4), not shown in Fig. 1 for clarity. The second 
member or cable 17 is then in turn releasably coupled 
to the trolley 1 6. It will be noted that the illustrated door 
includes a second cable 17a, which is included to add 
stability to the leading edge of the door, but which does 30 
not form a part of the present impact detection system. 
In an alternative embodiment to be presented below, the 
trolley 1 6 is coupled to the curtain by virtue of the trolley 
1 6 being releasably coupled to a second member in the 
form of a plate fixed to the curtain lateral edge. While 35 
the first and second members in the embodiments dis- 
closed herein are associated with the leading edge of 
the curtain, the invention is not so limited. Rather, the 
impact detection system could be deployed anywhere 
along the height of the door. 40 
[001 4] The door also includes a motor (not shown) or 
other driving means for driving the roller to which the 
curtain is attached. While some roller doors are powered 
open and allowed to fall closed by means of gravity, the 
door illustrated in Fig 1 is intended to be powered 45 
closed. For that purpose, roller 12 may include a drum 
(not shown) affixed thereto, and disposed beyond the 
width of the curtain . A strap is wound on the roller in the 
opposite sense to the direction the curtain is wound on 
the roller. Thus as the curtain unwinds from the roller, so 
the strap winds onto the drum. The strap passes around 
at least one pulley, disposed adjacent the bottom of the 
doorway, and the other end of the strap is attached at 
or near the leading edge of the curtain ( in this case, it 
is attached to the trolley 1 6 which is releasably coupled ' 55 
to the leading edge of the curtain), thus pulling down on 
the curtain as it unwinds from the roller. Various combi- 
nations of pulleys, springs and weights may act on the 
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belt to ensure that a proper amount of tension is main- 
tained on the belt and the curtain during travel. 
[0015] Fig. 1 also shows a situation in which an impact 
on the door may occur, which impact is intended to be 
detected by the system of the invention. In this case, a 
forktruck F is about to strike the curtain during its travel 
between doorway blocking and unblocking positions. 
The result of this impact is seen in Fig. 2. The forktruck 
has struck the curtain, causing the releasable coupling 
between the second member (cable 17) and the trolley 
1 6 to separate the second member 1 7, and thus the cur- 
tain to which it is coupled, from the trolley 1 6. According 
to the invention, it is this separation of the second mem- 
ber or cable 1 7 from the trolley 1 6 that triggers the novel 
impact detection system. Since the cable 1 7 is coupled 
to the curtain 1 2, such separation indicates that the cur- 
tain has been impacted. As discussed above, the curtain 
1 2 may undergo other types of impact, such as encoun- 
tering an obstacle in the doorway D as it moves toward 
the closed position. The releasable coupling forming an 
aspect of the present invention may advantageously al- 
so provide for separation of the curtain 1 2 and the trolley 
1 6 for these impacts as well. 

[001 6] Since the separation of the first member or trol- 
ley 1 6 from the second member or cable 1 7 (through the 
releasable coupling joining them) is intended to trigger 
the detection system of the invention, the system also 
includes structure that is responsive to this separation. 
Toward that end, this embodiment of the invention in- 
cludes a subsystem for detecting separation of the first 
member and the second member. That subsystem, 
which is shown exploded away from the door in Fig. 1 , 
and which is also shown in Fig. 2 in a different state! 
includes a reflector 20 carried on the first member or 
trolley 16, a radiation emitter, and a radiation detector, 
both of which are mounted adjacent the doorway D, 
preferably in the sideframe. In the present embodiment! 
the emitter and the detector are combined in a "photo- 
eye" 25. For the purposes of this specification a "photo- 
eye" will refer to a combined electromagnetic radiation 
emitter and a photoeye-type detector. When the second 
member or cable 17 is coupled to the first member or 
trolley 16, the reflector 20 is in a first position (Fig. 1), 
which in the present representative example is a posi- 
tion wherein radiation 26 emitted by the photoeye 25 is 
reflected back to the photoeye 25 (for example, the re- 
flector is perpendicular to the lineof the emitted radiation 
from the photoeye). When the cable 17 is separated 
from the trolley 16, however (as in Fig. 2), the reflector 
20 is adapted to move to a second position, which in this 
exemplary embodiment is a position wherein the radia- 
tion 26 emitted from the photoeye 25 is not reflected 
back to the photoeye 25. It will be appreciated, however, 
that the first (reflecting) and second (non-reflecting) po- 
sitions of the reflector 20 could be reversed in alternative 
embodiments of the invention. The photoeye typically 
outputs one signal when it is detecting the emitted radi- 
ation 26, and a different signal when it is not detecting 



EP 0 914 536 B1 



4 



EP 0 914 536 B1 



8 



the emitted radiation. The change in state of the photo- 
eye output from the one signal to the different signal thus 
indicates that the second member or cable 1 7 has sep- 
arated from the first member or trolley 16, thus in turn 
indicating that the curtain 1 2 has been impacted. This 
output may be illustratively coupled to electronics rep- 
resented by functional block E, which electronics may 
be coupled to the motor, and that are responsive to this 
change in state to stop or reverse the direction of the 
motor (or both). 

[0017] The general structure and operation of the im- 
pact detection system having been described, the re- 
leasable coupling between the first member 1 6 and the 
second member 17, and the means by which the oper- 
ation of the releasable coupling causes the reflector 20 
to move between its first and second positions will now 
be described in greater detail with reference to Figs. 
4-10. Figs. 4 and 5 are isometric and elevational views 
of the trolley 16 including the reflector 20, and the re- 
leasable coupling 30 between the trolley 1 6 and the sec- 
ond member or cable 1 7. The releasable coupling in the 
present embodiment is in the form of a first member por- 
tion, illustratively forming a part of the first member or 
trolley 1 6, and a second member portion illustratively 
forming a part of the second member or cable 1 7. The 
second member portion is in the form of a deformable 
roller 31 attached to the cable 17 by an axle member 
32. The first member portion is in the form of a cage 
comprisingtwo axles 33a and 33b, and two flatbarmem- 
bers 34 (one of which has been removed for clarity) 
forming a part of the trolley16. The cage is designed 
such that the deformable roller 31 is normally received 
within the cage. That is, the axles 33a,b are separated 
by a distance smaller than the diameter of the roller 31 . 
When a force tending to separate the cable 17 and the 
trolley 1 6 is exerted on the cable, however, the deform- 
able roller 31 is intended to deform and pull past the 
axles 33a and 33b forming the cage. 
[0018] The source of such a force tending to separate 
the cable 1 7 from the trolley 1 6 is illustratively an impact 
on the door. As shown in Fig. 1 , the cable 1 7 is coupled 
to a trolley 16 at each end of the cable, thus stretching 
the cable between the trolleys 1 6. For an impact on the 
door in the vicinity of the cable, the impact force will ei- 
ther be directly applied to the cable 17, or be indirectly 
applied through the fabric of the curtain 12. In either 
event, an impact force above a certain magnitude will 
cause the cable 1 7 to deform in the area of the impact. 
For forces below the predetermined magnitude (such as 
might be applied to the door by wind or pressure differ- 
entials) separation of the first member and the second 
member is not desired. 

[001 9] For an impact into the plane of the doorway D 
(e.g. impact by aforktruck) the cable 17 will bow inward. 
For an impact in the plane of the doorway (e.g. the down- 
wardly traveling curtain encountering an obstacle), the 
cable 1 7 will bow upward. At the same time, the trolley 
1 6 is restrained from moving in a direction toward the 



center of the curtain 12. To provide such restraint from 
movement toward the center of the curtain, trolley 16 
illustratively includes rollers 35 disposed on either side 
of a body 36. These rollers, in turn, engage projections 

5 38 on the sideframe 14, such projections being labeled 
in the top section view of Fig. 10. The engagement be- 
tween the rollers 35 and the projection 38 prevents the 
trolley from moving toward the center of the curtain even 
when the cable 17 is deformed as described above by 

>o an impact on the curtain 12. Accordingly, the bowing of 
the cable 17, combined with the restraint of the trolley 
16 exerts a force on the cable tending to separate the 
cable from the trolley. 

[0020] In response to such a force the deformable roll- 

'5 er31 of the releasable coupling of the invention deforms 
and releases from the cage assembly on the trolley. This 
deformation and release of the roller 31 from the cage 
is shown in the progressive operational views of Figs. 4 
- 9, Figs. 4, 6, and 8 being isometric views and Figs. 5, 

20 7, and 9 being the corresponding elevations. 

[0021] The releasable coupling according to this em- 
bodiment thus provides coupling of the trolley 16 and 
cable 1 7 for unimpeded operation of the door, and also 
provides for separation of the cable 1 7 and trolley 1 6 for 

25 impacts on the door above a certain magnitude. The 
magnitude of impact that will cause such separation 
may be modified in a variety of ways. For example, by 
changing the composition of the cable 17, its resiliency 
may be increased or decreased, a decreased resiliency 
meaning that the cable 1 7 will deform less for the same 
impact, thus exerting a greater separating force on the 
cable, and causing separation of the cable and trolley 
for an impact on the door of a smaller magnitude. Alter- 
natively, the amount by which the cable 1 7 is stretched 

35 could be modified by changing its length. Further still, 
the composition of the deformable roller 31 could also 
be modified, a less deformable material giving a greater 
resistance to separation for the same impactforce. Oth- 
er examples of modifications that would change the 

40 magnitude of impact required to separate the cable and 
the trolley for this releasable coupling will be apparent 
to one of skill in the art. 

[0022] It should be noted that the releasable coupling 
according to this embodiment of the invention provides 
45 for release of the cable and trolley for forces exerted 
both into and in the plane of the doorway. Modifications 
to limit the separation for only one type of these forces 
could, however, be made. 

[0023] Further, although this embodiment shows an 
50 impact detection system for use with a soft leading edge 
of the door (cable 1 7), the invention also encompasses 
other types of bottom bars. For example, a conventional 
rigid bottom bar could form the "second member of this 
invention. So long as such a bar were releasably cou- 
55 pled to the first member such that impact on the bar 
above a predetermined magnitude caused the bar to re- 
lease from the first member, it would fall within this as- 
pect of the invention. In the case of a rigid bottom bar, 
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the first member would not necessarily have to be re- 
strained against movement toward the center of the 
door. It only would need to be restrained to the extent 
necessary to provide separation from the bottom bar or 
second member for an impact force above the predeter- 
mined magnitude. 

[0024] In order for the impact-induced separation of 
the first member 16 and second member 1 7 to be indic- 
ative of a door impact, the reflector 20 responds to this 
separation by moving between its first and second po- 
sitions, as best illustrated in Figs. 5, 7 and 9. The reflec- 
tor 20 in this embodiment is pivotally mounted to the trol- 
ley 1 6, such that it can rotate between its two positions 
According to the invention, the reflector 20 is normally 
held in the first position, but moves to the second posi- 
tion in response to impact on the curtain. In the present 
embodiment, this responsiveness is provided by a 
plunger mechanism 50, which is in operative engage- 
ment with the releasable coupling 30. The plunger 
mechanism includes a plunger 51 carried by the trolley 
16 and movable between an engaged position where it 
maintains the reflector20 in the first position (Fig. 5) and 
a disengaged position wherein it allows the reflector 20 
to move to the second position (Fig. 7). Whether the 
plunger is in the engaged position or the disengaged po- 
sition is controlled by whether the releasable coupling 
30 is coupled or uncoupled (i.e. whether or not the first 
member and second member are coupled). In the 
present embodiment, the plunger 51 is biased toward 
the disengaged position by means of a bias spring 52 
With the roller 31 of the coupling 30 in the coupled po- 
sition, the bias spring 52 is compressed between a pin 
53 on the plunger 51, and a bushing 54 through which 
the plunger passes. However, when the curtain is im- 
pacted, and the roller 31 separates from the axes 33a, 
33b, nothing prevents the plunger51 from moving to the 
disengaged position of Fig. 1 o. The reflector now being 
unsupported, it falls by gravity to the second position. 
Since it is an impact on the curtain that begins the chain 
of events leading to the reflector moving to the second 
position, and thus not reflecting the radiation backto the 
photoeye 25 (Fig. 2), the change in state of the photoeye 
that results serves as an indication that impact to the 
curtain has occurred. 

[0025] As will be appreciated by one of skill in the art, 
modifications could be made to the structure just de- 
scribed for making movement of the reflector 20 be- 
tween its first and second positions responsive to sep- 
aration of the first member 16 and second member 17. 
For example, the bias spring could be a torsion spring 
directly coupled to a pivotally mounted reflector and 
tending to move it toward the second position. Alterna- 
tively, the bias could be provided by the gravitational 
force alone tending to rotate the reflector toward the sec- 
ond position. As a still further alternative, the plunger 
structure could be replaced by an equivalent structure 
that would otherwise provide responsive movement be- 
tween the first and second positions for the reflector 20. 



[0026] An alternative embodiment of the impact de- 
tection system according to the present invention, and 
the embodiment presently perceived as the best mode 
for carrying out the invention, is seen in an isometric 
view in Figs. 11 and 12. In this embodiment, the first 
member is again in the form of a trolley 1 1 6. The second 
member, however, is not a cable, but rather a plate of 
material 117 attached to the lateral edge of the curtain 
The plate, illustratively fixed to the curtain by rivets or 
» screws, is formed of NYLON 6/6. At present we are also 
investigating possible use of NYLON 6/6 with a moly di- 
sulfide additive, and can best be seen in the exploded 
view of Fig. 13, showing the trolley 116 and the plates 
117. It should be noted that in this embodiment, the sec- 
ond member 11 7 is coupled to the curtain by being fixed 
directly to it. In the previous embodiment, the coupling 
was by virtue of the cable 17 being carried in a pocket 
on the curtain itself (see the section view of Fig. 3). The 
term "coupling" is intended to encompass both situa- 
20 tions. 

[0027] The releasable coupling between the trolley 
116 and the plate 117 again comprises a first member 
portion and a second member portion, each illustratively 
forming a part of the first member and second member 
25 respectively. As seen in Fig. 13, the first member portion 
133 is in the form of a rigid roller forming a part of the 
trolley 116 and preferably NYLON 6/6. At present we 
are also investigating possible use of NYLON 6/6 with 
a moly disulfide additive for roller 133. The roller has a 
30 narrow end and a wider end. The roller 133 is disposed 
on the trolley such that the wider end is received within 
the second member portion 1 31 to make the releasable 
coupling between the trolley 116 and the plate 117 The 
narrower end is provided to allow the roller 1 33 to move 
35 to a position wherein re-attachment of the releasable 
coupling can be achieved more easily following an im- 
pact on the door. The second member portion 131 is 
integral with the plate 1 1 7, and comprises the end of the 
plate 117 which includes two arms 131a and b which 
40 define a slot 132. The end of the slot includes a detent 
1 32a, illustratively having a circular shape to correspond 
to the circular cross-sectional shape of the wider end of 
the roller 133 of the first member portion. 
[0028] For an impact on the door, as described in 
more detail above, a separation force is exerted on re- 
leasable coupling 130, tending to separate the second 
member portion 131 and the roller 133. This action is 
perhaps most clearly seen in reference to Figs. 14 and 
15, showing the releasable coupling coupled and sepa- 
50 rated, respectively. As the second member 1 1 7 begins 
moving to the left in the sense of Fig. 14, the roller 133 
moves out of the detent and begins to force the arms 
131a and b to separate. Continued leftward movement 
of the second member portion 131 allows the roller133 
55 to completely separate therefrom. 

[0029] According to the invention, this separation of 
the trolley 116 from the plate 117, causes the reflector 
120 to move between its first and second positions 
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(Figs. 14 and 15, respectively). In this embodiment, the 
reflector 120 is mounted on a bracket 121 , and the as- 
sembly is pivotally mounted about a pivot pin 122. The 
bracket and thus the reflector is biased towards its sec- 
ond position (Fig. 15) by means of a torsion spring 124 
associated with the pivot pin 1 22, and seen most clearly 
in the exploded view of Fig. 13. To control movement of 
the bracket and reflector 120 between its two positions, 
a post 125 is carried on the bracket 121 . The post 125 
(seen more clearly in the side elevation of Fig. 16), is 
disposed such that it engages an end of the second 
member portion 131 when the releasable coupling be- 
tween the trolley 116 and the plate 117 is coupled. Be- 
cause of the position of the post 125 on the bracket 121 , 
this engagement positions the reflector in its first posi- 
tion (Figs. 14 and 16). Upon an impact-induced separa- 
tion of the plate 117 and the trolley 116 (Fig. 15), the 
post 125 is no longer engaged with the end of the sec- 
ond member portion 131, and the reflector 120 and 
bracket 121 move to the second position under the in- 
fluence of gravity as well as that of the biasing torsion 
spring 124. Advantageously, and to prevent the trolley 

1 1 6 from falling upon separation from the plate 1 1 7 and 
thus the curtain, the bracket 121 may include a stopper 
150 at an end thereof. The stopper is disposed so that 
it engages a projection 138 on the sideframe. The fric- 
tional engagement between the preferably rubber stop- 
per 150 and the projection 1 38 stops or at least signifi- 
cantly slows the trolley 1 1 6 from falling. 

[0030] As in the previous embodiment, the force re- 
quired to separate the first member 1 1 6 from the second 
member 1 1 7 may be modified in a variety of ways. The 
ability to modify the force of predetermined magnitude 
that must be applied to the curtain before breakaway will 
occur is advantageous in that the door may be modified 
for operation in a variety of environments. For extreme 
high wind situations, for example, it may be desirable to 
set the force of predetermined magnitude high to pre- 
vent nuisance breakaways due to wind, but to still allow 
breakaway for other undesirable impacts. In this embod- 
iment, the amount of force required to separate the re- 
leasable coupling could be modified by forming the plate 

117 of stiffer material, making it more difficult to push 
the arms 131a,b apart. Alternatively, to lessen the sep- 
aration force required, the roller 1 33 could be formed of 
a compressible and deformabie material as opposed to 
the NYLON 6/6 material of which it is presently formed. 
Other modifications, such as adjusting the lateral ten- 
sion under which the curtain is held by connection of the 
plates to the trolleys, will be apparent to one of skill in 
the art. 

[0031] The impact detection system of the present in- 
vention may also be advantageously used to enhance 
safety in the doorway area by preventing operation of 
the door when doors associated with the sideframe are 
open. Sideframes 14 are typically provided with doors 
1 4a (shown open in the left side of Fig. 1 ) so that access 
can be gained to the interior for the purpose of maintain- 



ing and servicing the hardware, or to reassemble the 
door following breakaway. Given the fact that there are 
typically moving parts in the sideframe (counterweights, 
pull-down belts, pulleys, springs, etc.) operation of the 

5 door with the sideframes open could be hazardous. This 
can be avoided, according to an aspect of the present 
invention, by including a blocking member on the side- 
frame that causes a change in state of the photoeye 
when the door moves from the closed to the open posi- 

10 tion. Provided that the change In state of the photoeye 
caused by such movement of the blocking member up- 
on the sideframe door opening is the same as that which 
causes the door to stop upon impact, the door would be 
prevented from operating with the sideframe door open. 

'5 in the present embodiment, the blocking member car- 
ried on the sideframe is in the form of a tab 80, as seen 
most clearly in Figs. 1 7 and 1 8. This tab 80 is disposed 
on the sideframe structure, and is pivotally attached 
thereto by means of a pivot pin 85. The tab 80 is movable 

» between a first position (Fig. 17) wherein it does not 
block the radiation 26 emitted by the photoeye, and a 
second position (Fig. 1 8) wherein it does block the radi- 
ation 26. The presence or absence of the dosed side- 
frame door 14a determines whether the tab 80 is in the 

• 5 first position or the second position. Accordingly, if the 
impact detection system is operated in a mode in which 
the roller door stops when the emitted radiation is not 
reflected back to the photoeye, the opening of the side- 
frame door would prevent operation of the door (or stop 

» the door if it was in travel), since opening the sideframe 
door causes the tab 80 to move to its second position. 
If, on the other hand, the impact detection system is in 
a mode where the door stops for the emitted radiation 
being reflected back to the photoeye, the tab 80 could 

5 carry a reflector on the face facing the photoeye. This 
easily implemented feature prevents the potentially dire 
consequences of door operation with the sideframe 
open. 

[0032] There has thus been disclosed a novel impact 
o detection system for industrial doors. The system takes 
advantage of the fact that the door preferably breaks 
away for impact on the door. The system detects this 
breakaway, thus eliminating any need for the detection 
system to directly receive the impact, as in previous sys- 
5 terns. Moreover, since the detection system may be 
mounted adjacent the door in the sideframes, it is pro- 
tected from the harsh door environment. Enhanced 
safety and reliability are the result. 



Claims 

1 . An impact detection system for use on an industrial 
door movable relative to a doorway (D) between 
blocking and unblocking positions, the detection 
system comprising: 

a first member (1 6) disposed adjacentthe door, 
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4. 



and capable of movement therewith; 
a second member (17) which can be coupled 
to the door for travel therewith; 
a releasable coupling (30) between the first 
member and the second member, whereby the 
first and the second members (16, 17), when 
they are coupled, move together with the door 
as it travels, the releasable coupling providing 
separation of the first and second members 
(1 6, 1 7) for an impact on the door above a pre- 
determined magnitude; 



2. 



3. The detection system of claim 2, wherein the sub- 
system includes a reflector (20). 

The detection system of claim 3, wherein the reflec- 
tor (20) has a reflecting position in which it reflects 
radiation from the emitter to the detector, and a non- 
reflecting position in which it reflects radiation from 
the emitter away from the detector. 

The detection system of claim 4, wherein the reflec- 
tor (20) is responsive to movement of the first and 
second members (16, 17) for moving between the 
reflecting and non-reflecting position, and vice-ver- 
sa. 

The detection system of claim 4, wherein the reflec- 
tor (20) is responsive to separation of the first and 
second members (16, 17) for moving between the 
reflecting and non-reflecting positions, and vice- 
versa. 



8. The detection system of claim 1 , wherein the sub- 
system includes a movement-responsive member 
(20) having a first state and a second state, the 
member (20) being changeable between states in 
response to relative movement between the first 
member (16) and the second member (17). 

9. The detection system of claim 8, wherein the sub- 
system includes a radiation emitter which emits a 
radiation beam, and a radiation detector, which are 
disposable adjacent the doorway such that the ra- 
diation beam is received by the detector with the 



w 



characterized in further comprising a sub- 
system for detecting the separation of the first mem- 
ber (16) and the second member (17). 15 

The detection system of claim 1, wherein the sub- 
system includes a radiation emitter, and a radiation 
detector. 
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7. The detection system of claim 4, wherein the reflec- 
tor (20) is carried with the first member (16) and ro- 
tates between the reflecting and non-reflecting po- 
sition. 45 



movement-responsive member (20) in one of the 
first and second states, and such that the radiation 
beam is not received by the detector with the move- 
ment-responsive member (20) in the other of said 
first and second states. 

1 0. The detection system of claim 8, wherein the move- 
ment-responsive member is a reflector (20). 

11. The detection system of claim 10, wherein the re- 
flector (20) reflects the radiation beam to the detec- 
tor when in the first state, and reflects the radiation 
beam away from the detector when in the second 
state. 

12. The detection system of claim 8, wherein the move- 
ment-responsive member (20) is coupled to the first 
member (16) and changes states by rotating be- 
tween a first position and second position in re- 
sponse to relative movement between the first 
member (16) and the second member (17). 

13. A method for detecting impact on an industrial door 
movable relative to a doorway (D) between blocking 
and unblocking positions, comprising the steps of: 

- releasably coupling a first member (16) dis- 
posed adjacent the door, and capable of move- 
ment therewith, and a second member (17) 
which can be coupled to the door for travel 
therewith, whereby the first and the second 
members (16, 17), when they are coupled, 
move together with the door as it travels; 

- separating the first and the second members 
(16,17) for an impact on the door above a pre- 
determined magnitude; characterized by fur- 
ther comprising the step of 

- detecting the separation of the first and the sec- 
ond members (16, 17) by use of a subsystem. 

14. The method of claim 13, wherein detecting the sep- 
aration of the first and second members (1 6, 1 7) by 
use of the subsystem comprises moving a move- 
ment-responsive member (20) forming a part of the 
subsystem. 



1 5. The method of claim 1 3, wherein detecting the sep- 
aration of the first and second members (1 6, 1 7) by 
use of the subsystem comprises moving a reflector 

50 (20) from a reflective to a non-reflective position rel- 
ative to other components (25) of the subsystem. 

16. The method of claim 13, wherein detecting the sep- 
aration of the first and second members (16, 1 7) by 

55 use of the subsystem comprises changing the state 
of communication between a radiation emitter and 
a radiation detector. 
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17. The method of claim 1 6, including the steps of per- 
mitting radiation to be received by the detector from 
the emitter when the first and second members (1 6, 
17) are coupled, and preventing radiation from be- 
ing received by the detector when the first and sec- 
ond members (16, 17) are separated. 



Patentanspruche 

1. StoBdetektionssystem zur Verwendung an einem 
Industrietor, welches relativ zu einem Durchgang 
(D) zwischen Sperr- und Freigabepositionen be- 
weglich ist, wobei das Detektionsystem aufweist: 

ein erstes Teil (1 6), welches angrenzend an das 
Tor angeordnet ist und eine Bewegung mit dem 
Tor durchfuhren kann; 

ein zweites Teil (17), welches mit dem Tor zur 
Bewegung mit diesem gekoppelt werden kann; 
eine losbare Kupplung (30) zwischen dem er- 
sten Teil und dem zweiten Teil, wobei sich das 
erste Teil und das zweite Teil (16, 17) zusam- 
men mit dem Tor bei einer Bewegung dessel- 
ben bewegen, wenn sie gekoppelt sind, und 
wobei die losbare Kupplung eine Trennung des 
ersten und des zweiten Teils (1 6, 1 7) bei einem 
StoB auf das Tor oberhalb einer vorgegebenen 
GroBe bewirkt; 

dadurch gekennzeichnet, da3 ferner ein 
Subsystem zum Erfassen der Trennung des ersten 
Teils (1 6) und des zweiten Teils (1 7) vorhanden ist. 

2. Detektionssystem nach Anspruch 1 , bei welchem 
das Subsystem einen Strahlungsemitter und einen 
Strahlungsdetektor aufweist. 

3. Detektionssystem nach Anspruch 2, bei welchem 
das Subsystem einen Reflektor (20) aufweist. 

4. Detektionssystem nach Anspruch 3, bei welchem 
der Reflektor (20) eine refiektierende Position hat, 
in welcher er Strahlung von dem Emitter zu dem De- 
tektor reflektiert, und eine nicht-reflektierende Po- 
sition, in welcher er Strahlung von dem Emitter weg 
von dem Detektor reflektiert. 

5. Detektionssystem nach Anspruch 4, bei welchem 
der Reflektor (20) auf eine Bewegung des ersten 
und des zweiten Teils (16, 17) anspricht und sich 
zwischen der refiektierenden und der nicht-reflek- 
tierenden Position bewegt, und umgekehrt. 

6. Detektionssystem nach Anspruch 4, bei welchem 
der Reflektor (20) auf eine Trennung des ersten und 
des zweiten Teils (1 6, 1 7) anspricht und sich zwi- 
schen der refiektierenden und der nicht- refiektie- 



renden Position bewegt, und umgekehrt. 

7. Detektionssystem nach Anspruch 4, bei welchem 
der Reflektor (20) zusammen mit dem ersten Teil 

5 (1 6) getragen wird und sich zwischen der refiektie- 
renden und der nicht-reflektierenden Position dreht. 

8. Detektionssystem nach Anspruch 1 , bei welchem 
das Subsystem ein bewegungsempfindliches Ele- 

10 ment (20) mit einem ersten Zustand und einem 
zweiten Zustand aufweist, wobei das Element (20) 
in Reaktion auf eine Relativbewegung zwischen 
dem ersten Teil (1 6) und dem zweiten Teil (1 7) zwi- 
schen den Zustanden veranderbar ist. 

15 

9. Detektionssystem nach Anspruch 8, bei welchem 
das Subsystem einen Strahlungsemitter, der einen 
Strahl emittiert, und einen Strahlungsdetektor auf- 
weist, welche angrenzend zum Durchgang so an- 
ordenbar sind, daB der Strahl durch den Detektor 
empfangen wird, wenn das bewegungsempfindli- 
che Element (20) in einem des ersten und zweiten 
Zustandes ist, und so anordenbar sind, daB der 
Strahl durch den Detektor nicht empfangen wird, 

25 wenn das bewegungsempfindliche Element (20) in 
dem anderen des ersten und zweiten Zustandes ist. 

10. Detektionssystem nach Anspruch 8, bei welchem 
das bewegungsempfindliche Element ein Reflektor 

30 (20) ist. 

11. Detektionssystem nach Anspruch 10, bei welchem 
der Reflektor (20) den Strahl in dem ersten Zustand 
zu dem Detektor hin reflektiert, und den Strahl in 

35 dem zweiten Zustand von dem Detektor weg reflek- 
tiert. 

12. Detektionssystem nach Anspruch 8, bei welchem 
das bewegungsempfindliche Element (20) mit dem 

40 ersten Teil (16) gekoppelt ist und die Zustande 
durch Drehung zwischen einer ersten Position und 
einer zweiten Position in Reaktion auf eine Relativ- 
bewegung zwischen dem ersten Teil (16) und dem 
zweiten Teil (17) andert. 

45 

13. Verfahren zum Erfassen eines StoBes an einem In- 
dustrietor, welches relativ zu einem Durchgang (D) 
zwischen Sperr- und Freigabepositionen beweglich 
ist, mit den Schritten: 

50 

losbares Verbinden eines ersten Teils (1 6), wel- 
ches angrenzend zum Tor angeordnet ist und 
eine Bewegung mit diesem durchfuhren kann, 
und eines zweiten Teils (17), welches mit dem 
55 Tor zur Bewegung mit diesem gekoppelt wer- 

den kann, wobei das erste und das zweite Teil 
(1 6, 1 7) sich zusammen mit dem Tor bei einer 
Bewegung desselben bewegen, wenn sie ver- 
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bunden sind; 

Trennen des ersten und zweiten Teils (16, 17) 
bei einem StoB auf das Tor oberhalb einer vor- 
gegebenen GroBe; gekennzelchnet durch 
den weiteren Schritt: 5 

Erfassen der Trennung des ersten und 
zweiten Teils (16, 17) unter Verwendung eines 2. 
Subsystems. 

14. Verfahren nach Anspruch 13, wobei beim Erfassen 10 
der Trennung des ersten und zweiten Teils (16, 17) 3. 
unter Verwendung des Subsystems ein bewe- 
gungsempfindliches Element (20) bewegt wird, wel- 
ches einen Teil des Subsystems bildet. 

. '5 4. 

15. Verfahren nach Anspruch 13, wobei beim Erfassen 
der Trennung des ersten und zweiten Teils (16, 17) 
unter Verwendung des Subsystems ein Reflektor 
(20) von einer refiektierenden in eine nicht-reflek- 
tierende Position relativ zur anderen Komponente 20 
(25) des Subsystems bewegt wird. 

16. Verfahren nach Anspruch 13, wobei beim Erfassen 5. 
der Trennung des ersten und zweiten Teils (1 6, 1 7) 

unter Verwendung des Subsystems der Ubertra- 25 
gungszustand zwischen einem Strahlungsemitter 
und einem Strahlungsdetektor verandert wird. 

17. Verfahren nach Anspruch 16, be| welchem ermdg- 6. 
licht wird, daB Strahlung durch den Detektor von 30 
dem Emitter empfangen wird, wenn das erste und 
zweiteTeil (16, 17) verbunden sind, und verhindert 

wird, daB Strahlung von dem Detektor empfangen 
wird, wenn das erste und das zweite Teil (16, 17) 
getrennt sind. 35 7 



Revendications 

1 . Systeme de detection d'impact destine a etre utilise 40 8. 
sur une porte industrielle mobile par rapport a une 
ouverture de porte (D) entre des positions de blo- 
cage et de deblocage, le systeme de detection 
comprenant : 

45 

un premier element (16) dispose a cot6 de la 
porte et capable de se deplacer avec celle-ci ; 
un deuxieme element (17) qui peut dtre couple 9. 
a la porte pour monter ou descendre avec celle- 
ci ; 50 
un couplage liberable (30) entre le premier ele- 
ment et le deuxieme element, de telle maniere 
que les premier et deuxieme elements (1 6, 1 7), 
lorsqu'ils sont couples, se deplacent en meme 
temps que la porte lorsqu'elle monte ou des- ss 
cend, le couplage liberable produisant la sepa- 
ration des premier et deuxieme elements (16, 
17) lors d'un impact sur la porte au-dela d'une 



force determinee ; 

caracterise en ce qu'il comprend en outre un 
sous-systeme destine a detecter la separation du 
premier 6lement (1 6) et du deuxieme element (17). 

Systeme de detection selon la revendication 1, 
dans lequel le sous-systeme comprend un emetteur 
de rayonnement et un detecteur de rayonnement. 

Systeme de detection selon la revendication 2, 
dans lequel le sous-systeme comprend un reflec- 
ted (20). 

Systeme de detection selon la revendication 3, 
dans lequel le reflecteur (20) a une position refle- 
chissante dans laquelle il reflete le rayonnement 
envoye par I'emetteur vers le detecteur, et une po- 
sition non reflechissante dans laquelle il reflete le 
rayonnement envoye par I'emetteur dans une direc- 
tion hors de portee du detecteur. 

Systeme de detection selon la revendication 4, 
dans lequel le reflecteur (20) reagit au mouvement 
des premier et deuxieme elements (16, 17) pour 
passer de la position reflechissante a la position 
non reflechissante et vice-versa. 

Systeme de detection selon la revendication 4, 
dans lequel le reflecteur (20) reagit a la separation 
des premier et deuxieme elements (16, 17) pour 
passer de la position reflechissante a la position 
non reflechissante et vice-versa. 

Systeme de detection selon ia revendication 4, 
dans lequel le reflecteur (20) est transports avec le 
premier element (16) et pivote entre la position re- 
flechissante et la position non reflechissante. 

Systeme de detection selon la revendication 1, 
dans lequel le sous-systeme comprend un element 
sensible au mouvement (20) ayant un premier etat 
et un deuxieme etat, {'element (20) pouvant etre 
bascule entre les etats en reponse au mouvement 
relatif entre le premier element (1 6) et le deuxieme 
el6ment(17). 

Systeme de detection selon la revendication 8, 
dans lequel le sous-systeme comprend un emetteur 
de rayonnement, qui emet un faisceau de rayonne- 
ment, et un detecteur de rayonnement qui peuvent 
etre disposes a cote de I'ouverture de porte de telle 
facon que le faisceau de rayonnement soit capte 
par le detecteur avec I'element sensible au mouve- 
ment (20) dans I'un des premier et deuxieme etats, 
et de telle facon que le faisceau de rayonnement ne 
soit pas capte par le detecteur avec I'element sen- 
sible au mouvement (20) dans I'autre desdits pre- 
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mier et deuxieme etats. 

10. Systeme de detection selon la revendication 8, 
dans lequel I'element sensible au mouvement est 
un reflecteur (20). 

11. Systeme de detection selon la revendication 10, 
dans lequel le reflecteur (20) reflechit le faisceau de 
rayonnement vers ie detecteur lorsqu'il est dans le 
premier etat et reflechit le faisceau de rayonnement 
dans une direction hors de portee du detecteur lors- 
qu'il est dans le deuxieme etat. 

12. Systeme de detection selon la revendication 8, 
dans lequel I'element sensible au mouvement (20) 
est couple au premier element (1 6) et change d'etat 
en pivotant entre une premiere position et une 
deuxieme position en reponse au mouvement rela- 
tif entre le premier element (1 6) et le deuxieme ele- 
ment (17). 

13. Precede de detection d'impact sur une porte indus- 
trielle mobile par rapport a une ouverture de porte 
(D) entre des positions de blocage et de deblocage, 
comprenant les Stapes consistant a : 

- coupler de maniere Iib6rable un premier ele- 
ment (16) dispose pres de la porte et capable 
de se deplacer avec celle-ci, et un deuxieme 
§l6ment (1 7) qui peut etre couple a la porte pour 
monter ou descendre avec celle-ci, de telle ma- 
niere que les premier et deuxieme elements 
(16, 17), lorsqu'ils sont couples, se deplacent 
en m§me temps que ia porte lorsqu'elle monte 
ou descend ; 

- s6parer les premier et deuxieme elements (1 6, 
17) lors d'un impact sur la porte au-dela d'une 
force predetermined ; 

caracterise en ce qu'il comprend en outre 
I'etape consistant a : 

detecter la separation des premier et deuxieme 
elements (16, 17) a I'aide d'un sous-systeme. 

14. Procede selon la revendication 13, dans lequel la 
detection de la separation des premier et deuxidme 
elements (16, 17) a I'aide du sous-systeme com- 
prend le deplacement d'un element sensible au 
mouvement (20) faisant partie du sous-systeme. 

15. Procede selon la revendication 13, dans lequel la 
detection de la separation des premier et deuxieme 
elements (16, 17) a I'aide du sous-systeme com- 
prend le deplacement d'un reflecteur (20) depuis 
une position reflechissante vers une position non 
reflechissante par rapport a d'autres composants 
(25) du sous-systeme. 



16. Procede selon la revendication 13, dans lequel la 
detection de la separation des premier et deuxieme 
elements (16, 17) a I'aide du sous-systeme com- 
prend le changement de I'etat de communication 

5 entre un 6metteur de rayonnement et un detecteur 
de rayonnement. 

17. Procede* selon la revendication 16, comprenant les 
etapes consistant a permettre I'interception du 

10 rayonnement par le detecteur a partir de Temetteur 
quand les premier et deuxieme 6l6ments (16, 17) 
sont couples et empecher I'interception du rayon- 
nement par le detecteur quand les premier et 
deuxieme elements (16, 17) sont separes 
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